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This is an old picture
illustrating services
leaving the B-Layer from
both sides

B-LayerB-LayerB-LayerB-Layer

Layout of Detecting structures
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Layout of C-Side of Inner Tracker

Aperture R220Aperture R220Aperture R220Aperture R220

1.2m1.2m1.2m1.2m

2.0m2.0m2.0m2.0m

Installation from Side C
primarily for ease of
service routing--Local
protruberance on Side A
Warm Vessel end flange
decreases routing space
on that side.

1.8m1.8m1.8m1.8m
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Thermal Barrier is B-Layer Support

• Thermal Barrier is Rigidly mounted to both end cones

• Still directly mounted to End Plate Stiffeners, however
location is from Support cone (need to work on
compliant mount scheme

• Thermal Expansion on order of assembly/build
tolerances

XYZ top
and Bottom

Only XY

Inserted from one end after
barrel is assembled

Bolted

Bolted

  a
nd Pinned

Side C Side A
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Constraints and Requirements

• Work-Space Limitations
– Access Port is .87 X 1.5 Meters

– Available Length is ~3 Meters--consistent with “Short Opening”, need
minimum of 2m

– All tooling must be hand carried

• Internal Limitations
– Beam pipe support at 2750 must be removed

– Alignment Paths in SCT Forward crunch in on the outside radius

• Thermal Barriers
– 13 Deg C Dewpoint Cavern Air

– Warm-up scenarios

• Time
– Short Opening Schedule

• Common Tooling With Bake-Out Jacket--no longer an issue
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Permanent Rails

B-Layer

1kg 1.3kg

1.3kg 1.5kg

Service Run

R200

r110

• Try to integrate B-Layer installation with B-Layer support

– Propose to mount rail directly to barrel support cones and
possibly frame end stiffener

• Services out one side only

• Rail in SCT Forward--also permanent
– Support of services off of SCT Forward Thermal Barrier (via rail)

Pixel

SCT/Pixel Support

Frame End-Plate

Barrel Cones

Beam Pipe
Support
Location

Z2800
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Thermal Barrier to Pixel Interface

• Inserted from side C

• Top penetrations support
rail, bottom support fin

• Rail defines position in
XYZ (or R, Z) (of B-Layer)

• Rail + Fin define Phi

• Z, R, Phi from Cone side C
– Pinned and bolted top and

bottom

• Cone side B defines radius
and aligns with Z axis.

– Registration shoulder and
bolt top

– Bolted flat (in R) bottom

• Rail geometry is used as
interface also in forward
and tooling

XY plus 
Z dead-stop

With Top rail
prevents Twist
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Rail Geometries

Features 
align with
Pixel rail

SCT Forward rail “Floats” to
allow mismatch between
Barrel and forward of up to
2mm--Pins register it to the
rail in Pixel volume

Dovetail rail on B-Layer forms a
common interface to all of the
tooling, and allows a nearly
kinematic support at all times.

Final position of B-Layer is
determined by Pins and Stops



May 2000
Beam pipe review

E. Anderssen LBNL

ATLASATLASATLASATLAS Pixel DetectorPixel DetectorPixel DetectorPixel Detector

Service Supports

Service lengths are determined by two
factors:

Voltage Drop and Tubing Bends

Ultra low mass cables can only go so far
before eating voltage drop budget, and
physical limit on fine pitch flex.

tubing bends represent a change in
interference envelope and often
necessitate a break.

900mm

1900mm
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End Views
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Assembly Concept

Preliminary design of tooling structures
is consistent with space available.  Larger
apertures would be nice to allow
flexibility in support schemes

Halves are held together by
longitudinal actuation
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Insertion of B-Layer

1.9M

Longest Service run is 2m,
need minimum of 1.9m to
provide support to them
during installation

Vacuum port OK,
but tight

ION Pump OK

R90mm
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Access to B-Layer

Chambers indicated in
RED, Closed Position

Access

Chambers in Open 
Positions 
Smallest opening:
           870mm

Reference Man--
Magenta Bar of 
Same height shown
next to him

~1meter
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Conclusions

• B-Layer fits, but need to finish detail modeling of
thermal barrier interfaces

• Services are tight, but space seems adequate

• Services at end of beampipe, and through transition
need to be addressed

• Support methods for tooling need to be developed


